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THE cactus-mouse, Peromyscus eremicus, is widely distributed in the arid 
parts of southwestern North America, where it is found chiefly in rocky situ- 
ations. The small desert mountains to which it is mostly confined are often 
widely separated from one another, and the species therefore has a discon- 
tinuous distribution. The considerable amount of isolation between the 
colonies of this mouse undoubtedly has an effect on the amount of individual 
and local variability of the species. 

Little critical attention previously has been given to variation in the 
cactus-mouse. Huestis (1925) has studied the variation in certain charac- 
ters of the hair in stocks from La Jolla and from Death Valley, California, 
but I find no published description of the amount of variation in body 
dimensions or in pelage color. 
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METHODS OF STUDY 


All the mice described in this report belong to the one-year age class, and 
none of them were less than thirty-six nor more than seventy-eight weeks of 
age when killed. All were born and reared in the laboratories of the Uni- 
versity of Michigan at Ann Arbor. Furthermore, all of these mice have 
been fed a standard ration, and all have been killed and prepared as speci- 
mens at the same season, late spring. 

The methods of taking the several measurements and of making the tint 
photometer readings of pelage color have been described in an earlier paper 
(Dice, 1932 : 5-7, 19-22). The body measurements were all made by myself. 
The skeletal measurements and the color readings have been made by Reeve 
Bailey, R. F. Durkee, J. D. Karp, Herbert MacDonough, Paul Schulz, John 
Schwartzman, and Palmer Sime. The statistical computations are by Earl 
Cady, Don Hayne, Margaret Liebe, and Ray Moree. Standard errors rather 
than probable errors are used throughout the report. 

If of two means which are being compared the lower mean plus twice its 
standard error is less than the higher mean minus twice its standard error 
the difference between the two means is considered to be significant (See 
Dice and Leraas, 1936). By this method the border line of significance 
between two means is considered to be 2.7 or more times the standard error 
of their difference. In doubtful cases the standard error of the difference 
between the two means has been computed. 

The tail of the cactus-mouse has a peculiar elastic character, not shared 
in similar degree by any other mouse species which I have examined. By 


_applying tension it is possible to elongate the tail of eremicus as much as 


ten millimeters beyond its unstretched length. When the tension is removed 
the tail contracts again. The member reacts, therefore, somewhat like a 
piece of rubber, though the maximum possible elongation is not very great. 
This peculiarity, which is shared by all the subspecies of the eremicus group, 
makes considerable care necessary in measuring the tail length. The method 
which I use for all tail measurements, in which the weight of the mouse itself 
furnishes the necessary tension, produces, I believe, measurements which are 
reliably comparable. 


STOCKS OF MICE 


The stocks of mice for this study have come from the following localities : 
Black Mountain. The original animals were collected by W. V. Turnage 


—-- °° ° °° 


VARIATION IN THE CACTUS MOUSE 3 


in December, 1931, on Black Mountain, an isolated butte of black lava lying 
about ten miles south of Tucson, in Pima County, Arizona (Dice and Blos- 
som, 1937: 6-7). The field-caught animals were rather variable in color. 
Carrizozo. On the Malpais lava about four miles northwest of Carrizozo, 
Lincoln County, Arizona, G. W. Bradt (1932: 321-28) took a single pair of 
the mice during the summer of 1928. These two animals, both of which were 
relatively pale in color, became the parents of the stock, which was consid- 
erably inbred in the laboratory. In 1931 a very dark-colored male, that had 
also been taken on the Malpais near Carrizozo, was received from 8. B. Ben- 
son. This male, L.V.G. No. 11214, was not used in the production of the 
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Map 1. Collecting stations for the stocks of cactus-mice described in this report, 
except the Carrizozo station, which lies in south central New Mexico. 
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inbred stock described in Tables I and II, but was used for crossing with the 
inbred Carrizozo stock in a study of the mode of color inheritance. 

Curtis Palms. The locality is near Indio, Riverside County, California, : 
and the stock was collected in April, 1929, by F. B. Sumner. 

La Jolla. Collected by F. B. Sumner in May, 1929, within ten te of 
La Jolla, San Diego County, California. 

Papago Tanks. Philip Blossom took this stock in April, 1933, on the 
black lava at Papago Tanks, in the Pinacate Mountains, northwestern Sonora : 
(Dice and Blossom, 1937: 13). 

Pima Canyon. The mice were trapped by myself in April, 1930, e at the 
southwestern base of the Santa Catalina Mountains, at the mouth of Pima 
Canyon, about nine miles north of Tucson, Pima County, Arizona (Dice and 
Blossom, 1937: 5). 
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Pinacate lava in Arizona. The collecting locality lies on the northern 
extension of the Pinacate lava plain in Yuma County, Arizona, about twenty 
miles east of Tule Tank (Dice and Blossom, 1937: 11). Philip Blossom 
trapped three cactus-mice here in May, 1933, but all the laboratory-bred 
mice available for measurement are the offspring of a single pair. 

Raven Butte. The original animals were trapped in October, 1932, by 
Philip Blossom, on Raven Butte, in Yuma County, Arizona. The locality is 
about nine miles north of Tinajas Altas, and about twenty miles south of 
Wellton (Dice and Blossom, 1937: 10). 

Thousand Palms Canyon. The stock was taken by F. B. Sumner in 
April, 1929, in Thousand Palms Canyon, on the Colorado Desert in River- 
side County, California. The canyon runs southwestward from the San 
Bernardino Mountains, and its mouth is about ten miles north-northwest of 
Indio. 

Tinajas Altas. Philip Blossom secured the stock in October, 1932, near 
the tanks called Tinajas Altas, along the Mexican Border in Yuma County, 
Arizona (Dice and Blossom, 1937: 10). 

Tortolita Mountains. This stock was taken by William P. Harris, Jr., 
and myself in early March, 1930, on the western side of the Tortolita Moun- 
tains, about seven miles north of Rillito, Pima County, Arizona (Dice and 
Blossom, 1937: 5-6). 

Tumamoce Hill. The collecting station is on Tumamoc Hill, close to the 
Carnegie Desert Laboratory and about two miles west of the main part of 
Tucson, Pima County, Arizona (Dice and Blossom, 1937: 6). The mice 
were taken by myself in March and April, 1930. 


VARIATION DUE TO SEX 


In order to determine whether there is any important difference between 
the males and females of the cactus-mouse the combined means and their 
standard errors have been computed for all the measurements of the three 
stocks from Tortolita Mountains, Pima Canyon, and Tumamoce Hill (Table 
I). These three stocks were selected because they come from localities near 
together geographically, and because the differences between the stocks are 
not great, either in measurements or in pelage color. The two sexes are not 
equally represented, the combined numbers being 155 males and 193 females. 
It is not believed, however, that any serious error is introduced by this 
inequality in number. 

The females of this group of stocks significantly exceed the males in body 
length, the difference in means being 2.36 + 0.45 mm. In ear length, length 
of mandibles, and bullar width of skull the females also significantly exceed 
the males, the differences in means being, respectively, 0.239 + 0.072, 
0.166 + 0.050, and 0.086 + 0.026 mm. Furthermore, in every other mea- 
surement of body and skull the means of the females are larger than those 
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TABLE I 


SEXUAL VARIATION IN PHROMYSOUS EREMIOUS 
Combined means and standard errors of the 1-year age class for the stocks from 
Tortolita Mountains, Pima Canyon, and Tumamoe Hill. Measurements in millimeters. 


MALES FEMALES 
POC Malone tne tn eer ee ea, 94.95 +.34 97.31 +.30 
d ROUTINE) 04 nc oe Sat RE ee 101.48 +.46 102.40 +.43 
Hind foog length sews ots 20.541 + .055 20.639 + .047 
BaRe ONG th tense Meare haya emotes 19.569 + .054 19.808 + .047 
Mamurs Tenth cute 16.759 + .050 16.837 + .045 
Mandibular length. ............. pretend 15.526 + .037 15.692 + .030 
Condyle-premaxia occ 24.065 + .50 24.219 + .044 
CONG YIGRy PO MIA oo ove ace ate 17.593 + .034 17.708 + .028 
NEV U a alt bn epee eer eae ea Re 11.113 + .021 11.199 + .016 
Tint photometer readings, in per cent 
Dorsal stripe 

FOU iene cee Re 8 oe = 14.25 + .16 13.85 + .20 
VENT ee ae ee OOS 12.92 + .16 12.45 + .19 
NG POG ieee oe ee tara te 11.52 + .14 DLO een Ly, 
Peacock. blue 2m as 10.02 + .13 9.62 + .15 
Blue-vi0let fxwomsn Sic en on 9.08 + .11 8.81 + .14 
Side 
Rod srk Pet ok ee ce 8 27.00 + .31 25.64 + .41 
AY ello Wie ea Ment Oe 23.99 + .27 22.77 + 84 
AFF Geri et eS eS oS 20.83 + .24 19.67 + .30 
Peacock. blue -2s8 oS. 17.16 + .19 16.28 + .23 
TWIG -ViOlab ase es ons 15.37 + .16 14.68 + .20 


of the males, but in none of these other measurements are the sexual differ- 
ences of statistical significance. 

In pelage color the females average slightly paler than the males. The 
differences between the two sexes in mean tint photometer readings of the 
dorsal stripe are not statistically significant. For the side of the body, how- 
ever, the females have significantly higher readings than the males for all 
color screens except red, for which color screen the difference between the 
sexes in mean readings is 1.36 + 0.51 units. 

Owing to the relatively slight differences between males and females in 
most measurements the two sexes have been combined in Tables II-V. 


VARIATION IN SIZE 


The largest bodies of our stocks of eremicus are possessed by the mice 
from Pinacate Lava, Tortolita Mountains, Curtis Palms, and Tinajas Altas 
(Table II). These stocks do not differ significantly from one another in 
body length, and they all, except the Tinajas Altas stock, significantly exceed 
the next largest stock, that from Raven Butte. The stocks from Raven 
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Butte, Pima Canyon, Papago Tanks, Black Mountain, Thousand Palms Can- 
yon, and Carrizozo form a group with intermediate body lengths. Of these, 
the inbred Carrizozo stock has a significantly shorter body than either the 
Raven Butte or Pima Canyon stocks, but none of the other stocks of this 
group differ significantly from one another. The Tumamoce Hill mice are 
significantly smaller in body length than any of the other mice except those 
from La Jolla, which are smallest of all, being significantly smaller than the 
mice from Tumamoe Hill. 

In tail length the stocks from Pinacate Lava, Papago Tanks, Curtis 
Palms, Black Mountain, and Tinajas Altas have the longest measurements. 
These stocks do not differ significantly in this measurement from one an- 
other, and, with the exception of the Black Mountain and Tinajas Altas 
stocks, all significantly exceed the stock with the next longest tail length, 
that from Pima Canyon. The Pima Canyon, Thousand Palms Canyon, Tor- 
tolita Mountains, and La Jolla stocks form a group intermediate in tail 
length, and these stocks do not differ significantly from one another. The 
Tumamoce Hill and Raven Butte stocks form an indistinct group with rather 
short tails. In this measurement, however, the Tumamoe Hill mice do not 
differ significantly from the La Jolla mice belonging to the intermediate 
group. The tails of the Carrizozo mice are significantly shorter than those 
of any other of the stocks. 

The longest hind feet are exhibited by the mice from Curtis Palms, Tor- 
tolita Mountains, Pinacate Lava, and Papago Tanks. The Papago Tanks 
stock, which has the smallest feet of this group, averages significantly less 
in this measurement than either the Curtis Palms or the Tortolita Mountains 
stocks. All of the stocks of this group, except the one from Papago Tanks, 
significantly exceed in foot length the stocks of the next smaller group. 
Stocks with feet intermediate in size include those from Pima Canyon, Thou- 
sand Palms Canyon, Black Mountain, Tinajas Altas, and Carrizozo. None 
of these stocks differ significantly from one another in foot length. Closely 
associated with this group of stocks of intermediate size are the stocks from 
Raven Butte and from Tumamoce Hill, which have somewhat smaller hind 
feet. Although these two stocks do not differ significantly from most of the 
intermediate stocks in this measurement, the Raven Butte stock has signifi-— 
cantly smaller feet than the Pima Canyon stock, and the Tumamoc Hill 
stock is significantly smaller in this measurement than either the Pima Can- 
yon or Thousand Palms Canyon stocks. The smallest feet of all are pos- 
sessed by the La Jolla mice, which differ significantly in foot length from 
the mice of all the other stocks. 

The ears of the Tinajas Altas, Raven Butte, and Papego Tanks mice are 
largest of all the stocks, and the mice of the first two stocks significantly 
exceed those of the Thousand Palms Canyon stock, the mice of which have 
the largest ears of the next smaller group. The Papago Tanks stock is sig- 
nificantly smaller in ear length than the Tinajas Altas stock and does not 
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differ significantly from the Thousand Palms Canyon stock. The next 
smaller stocks in ear size form a group consisting of those from Thousand 
Palms Canyon, Pinacate Lava, Curtis Palms, Pima Canyon, and Tortolita 
Mountains. Of these the Thousand Palms Canyon mice significantly exceed 
in ear length those from the Tortolita Mountains, but the other stocks in 
this group do not differ significantly from one another. All these inter- 
mediate stocks have significantly longer ears than the stocks of the next 
smaller group. The stocks from Tumamoce Hill, Black Mountain, and La 
Jolla constitute a group with rather small ears. The Tumamoe Hill mice, 
which have the highest average of this group, significantly exceed the La 
Jolla mice in ear length. The Carrizozo mice have the smallest ears of all, 
and in this measurement are significantly smaller than the mice of any other 
stock. 

In femur length the stocks from Pima Canyon, Curtis Palms, Tortolita 
Mountains, Pinacate Lava, and Raven Butte form a somewhat graded group, 
the Pima Canyon stock averaging the longest. The femurs of the Pima 
Canyon stock significantly exceed those of the Tortolita Mountains, Pinacate 
Lava, and Raven Butte stocks, and the femurs of the Curtis Palms stock 
significantly exceed those of the Raven Butte stock. Next smaller in femur 
size and not sharply separated from the first group is another group con- 
sisting of the stocks from Tinajas Altas, Black Mountain, Carrizozo, Papago 
Tanks, Tumamoe Hill, and Thousand Palms Canyon. None of these stocks 
differ significantly from one another in femur length, and the femurs of 
the Tinajas Altas and Black Mountain stocks are not significantly smaller 
than those of the Pinacate Lava and Raven Butte stocks. The La Jolla mice 
have the smallest femurs, and they differ significantly in this measurement 
from the mice of all the other stocks. 

The average length of mandible is greatest in the stocks from Curtis 
Palms and Pinacate Lava, and both of these significantly exceed all of the 
other stocks in this respect. A group intermediate in length of mandible 
consists of the stocks from Tortolita Mountains, Raven Butte, Papago Tanks, 
Thousand Palms Canyon, Tinajas Altas, and Pima Canyon. None of these 
stocks differ significantly from one another, except that the Tortolita Moun- 
tains stock significantly exceeds the Pima Canyon stock. The stocks from 
Tumamoe Hill, Carrizozo, and Black Mountain have small mandibles. These 
stocks do not differ significantly from one another, but all are significantly 
smaller than the stocks of the intermediate group, and all are significantly 
larger than the La Jolla stock, which has the smallest mandibles of all. 

The condylo-premaxillary skull length of the Pinacate Lava stock is sig- 
nificantly greater than that of any other stock. Next in order of skull length 
follows a group consisting of the Raven Butte, Papago Tanks, Curtis Palms, 
Tortolita Mountains, and Tinajas Altas stocks, which do not differ signifi- 
cantly from one another. Next smaller, and not sharply separated from the 
first group, is a group made up of the Pima Canyon, Thousand Palms Can- 


VARIATION IN THE CACTUS MOUSE 9 


yon, Black Mountain, Carrizozo, and Tumamoce Hill stocks. The Pima Can- 
yon stock of this second group is not significantly smaller in skull length 
than the Tinajas Altas stock in the first group. The Pima Canyon stock 
also significantly exceeds in skull length the Black Mountain, Carrizozo, and 
Tumamoce Hill stocks of the second group, and the Thousand Palms Canyon 
stock significantly exceeds the Carrizozo and Tumamoe Hill stocks. The La 
Jolla mice have the shortest skulls, being significantly shorter in this mea- 
surement than any other stock. 

In the condylo-zygoma skull measurement the Pinacate Lava stock is 
significantly larger than any other. The other stocks, except the one from 
La Jolla, form a more or less graded intermediate series in the following 
order, beginning with the longest: Pinacate Lava, Curtis Palms, Raven 
Butte, Papago Tanks, Tortolita Mountains, Tinajas Altas, Thousand Palms 
Canyon, Pima Canyon, Black Mountain, Carrizozo, and Tumamoc Hill. No 
very obvious break occurs in this series. The La Jolla mice are significantly 
smaller in this measurement than those of any other stock. 

In bullar width of skull the Pinacate Lava stock significantly exceeds all 
the others. Next in size follows a group consisting of the Papago Tanks, 
Tinajas Altas, Tortolita Mountains, and Black Mountain stocks. These 
stocks do not differ significantly from one another, and all of them except 
the Black Mountain stock significantly exceed all the stocks of the next 
smaller group. The group with next smaller bullar widths forms a graded 
series consisting of the stocks from Raven Butte, Pima Canyon, Curtis 
Palms, Thousand Palms Canyon, Carrizozo, and Tumamoc Hill. The La 
Jolla skulls are significantly smaller in bullar width than those of any other 
stock. 

VARIATION IN PELAGE COLOR 


The variation in pelage color between the laboratory-bred individuals 
within a stock is usually small. The Tumamoc Hill stock is, however, rather 
variable, for although some specimens are dark gray, most are various shades 
of buff. The field-caught animals of the Black Mountain stock also are 
variable in pelage, but their laboratory-bred offspring are more nearly uni- 
form. The cactus-mice living on the Tularosa Malpais near Carrizozo are 
variable in color, but the inbred Carrizozo stock, which descended from a 
single pair of parents, is rather uniform in color. 

The palest pelage colors on the dorsal stripe are shown by a group of 
stocks comprising those from Thousand Palms Canyon, Curtis Palms, and 
Tinajas Altas (Table III). The tint photometer readings of these stocks do 
not differ significantly from one another for any color screen, except that 
for peacock blue the Curtis Palms stock has significantly higher readings 
than the Tinajas Altas stock. Furthermore, the readings for the dorsal 
stripes of these three stocks differ significantly from those of the next darker 
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stock for every color, except that for peacock blue the Tinajas Altas stock 
differs from the Tortolita Mountains stock only by 0.58 - 0.23 unit. 

An intermediate group of six stocks, in approximate order of deepening 
shade of color on the dorsal stripe, consists of those from Tortolita Moun- 
tains, Raven Butte, Pima Canyon, Pinacate Lava, Carrizozo, and Tumamoe 
Hill. These intermediate stocks show considerable differences among them- 
selves in shade of color and some of the differences between the stocks in tint 
photometer readings are of high statistical significance. For yellow and 
peacock blue the Tumamoce Hill stock has significantly lower readings (indi- 
cating darker color) than any other stock of this group. 

The darkest-colored dorsal stripes oceur in the stocks from La Jolla, 
Papago Tanks, and Black Mountain. Each of these dark-colored stocks has 
significantly lower tint photometer readings than any of the stocks of inter- 
mediate shade of color listed above. The La Jolla stock does not differ sig- 
nificantly from the Papago Tanks stock in tint photometer readings for any 
color. The Black Mountain stock has the lowest average readings of all the 
stocks for every color, and the differences are significant for all color screens 
except peacock blue, for which color the difference from the Papago Tanks 
stock is only 0.26 + 0.14 units. 

In color of the side of the body the two California stocks, Curtis Palms 
and Thousand Palms Canyon, form a group by themselves, distinguished by 
pale coloration. These two stocks do not differ significantly from each other, 
but both have significantly higher tint photometer readings for every color 
screen than any other stock. 

The next palest mice in side color are those from Tortolita Mountains. 
The tint photometer readings for this stock average higher than for any 
other eremicus stock, except the California stocks mentioned above. The dif- 
ferences from the stocks of the next darker group are, however, statistically 
significant only for the red, yellow, and green color screens. 

A somewhat darker-colored group of stocks includes those from Tinajas 
Altas, Pima Canyon, and Raven Butte. These three stocks do not differ 
significantly from one another in tint photometer reading for any side color. 
All of them significantly exceed the next darker stock, that from Pinacate 
Lava, in all side color readings except yellow. a 

A group of stocks still darker in side color comprises those from Pinacate 
Lava, Tumamoe Hill, and Carrizozo. These stocks do not differ significantly 
from one another in readings for side color, except that for yellow the Pina- 
cate Lava stock significantly exceeds the Tumamoe Hill stock. This group 
of moderately dark-colored stocks significantly exceeds for every color the 
stocks of the darkest-colored group. ore 

The darkest cactus-mice in side color are those from La J olla, Papago 
Tanks, and Black Mountain. These three stocks do not differ significantly 
from one another in tint photometer readings of side color, except that for 
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red and for yellow the La Jolla stock significantly exceeds the Black Moun- 
tain stock. 

The relative order of shade of color for the several eremicus stocks is in 
general much the same in the readings of side color as in the readings of the 
dorsal stripe. An important difference is that the Tinajas Altas stock, which 
in tone of color of the dorsal stripe falls in the same group as the Thousand 
Palms Canyon and Curtis Palms stocks, falls in a somewhat darker group 
for the tone of the side of the body, along with the stocks from Raven Butte 
and Pima Canyon. Another difference is that the Tortolita Mountains 
stock, which in tone of dorsal stripe falls in the same group with the Raven 
Butte and Pima Canyon stocks, ranks in side color generally paler than those 
stocks. Still another difference is that the Black Mountain stock of pullus, 
which is distinctly darker than any other stock in color of the dorsal stripe, 
falls in shade of side color in the same group with the stocks from La Jolla 
and Papago Tanks. 


JUVENILE PELAGE COLOR 


At birth the cactus-mouse has the dorsal region darkly pigmented, due to 
the presence of pigment granules in the developing hairs (Svihla, 1932: 23). 
The growth of the hair is rapid, and when the eyes open at fifteen to seventeen 
days after birth the animal is covered with short hair. 

The juvenile pelage is retained until the young cactus-mouse is about 
forty days of age. At this time a tinge of buff appears on the lower sides of 
the body, indicating the appearance of hairs of the following pelage. The 
buff color slowly spreads over the body, not usually in a definite line, but in 
a gradual transfusion, and the juvenile pelage coincidently gives place to 
the post-juvenile pelage. 

The age at which the juvenile pelage is replaced by the post-juvenile 
pelage cannot be fixed exactly, because the time of molt varies somewhat in 
different individuals. Rarely the young mice begin to show traces of buff 
on the lower sides by the age of thirty-five days, but most show no sign of 
pelage change until a number of days later. A very few have slight tinges 
of buffy color on the back by the age of forty-three days, but most are well 
over forty-five days of age before any detectable change in the color of the 
dorsal stripe occurs. In making up the table of the tint photometer read- 
ings of the dorsal stripes of several stocks of juvenile cactus-mice all speci- 
mens forty-five days or more of age have been, therefore, discarded. 

The hue of the juvenile pelage in all the five stocks studied is duller and 
less buffy than the adult pelage of the same stocks. The mean tint photometer 
readings of the several color screens are more nearly equal in magnitude for 
the juvenile mice than they are for the adults (Table IV). If the readings 
for all the color screens were alike a hue of gray would be indicated. Such a 
condition is approached in these juvenile mice. The difference between the 
mean readings for red and for blue-violet in the Pima Canyon juveniles is 
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TABLE IV 


JUVENILE PELAGE COLOR OF PHROMYSCUS PREMICUS 
Mean tint photometer readings and standard errors of the dorsal stripe 


Mean > 
Stock No.| Age Red Yellow Green Peacock Biue- 
Days Blue violet 
Curtis Palms ... | 8] 24 |12.50+.43 | 12.12+.23 | 11.50+.43 11.12 +.37 | 10.75 + .34 
Pima Canyon .. | 28 | 35 9.68 + .32 9.07 + .28 9,11 + .27 8.82 + .24 8.64 + .25 
Tuamoe Hill... | 18 | 36 9.33 + .33 8.83 + .32 8.33 + .33 8.11 + .28 7.78 + 32 
1 eee .| 22) 34 9.18 +.18 8.68 + .24 8.23 + .16 8.04 +.18 7.59 + .16 
Black Mountain | 12 | 31 7.83 + .39 7.50 + .42 7.17+.42 6.75 + .37 6.58 + .42 


only 1.04 units, but in the adults of the same stock the difference between the 
readings for these two color screens is 5.15 units. 

To the eye the upperparts of the young cactus-mice vary in hue from 
moderately pale gray to dark gray. Some of the young Black Mountain 
mice appear almost black. The under parts of the body in these young mice 
are always whitish in color. 

The juvenile mice of the several stocks here described are much less dif- 
ferent from one another in shade of color than are the adults of the same 
stocks. For the Curtis Palms stock, in which the adults are relatively pale 
in pelage color, the juveniles are decidedly darker than the adults, shown by 
lower mean tint photometer readings for every color screen, and the differ- 
ences are significant except at the blue—violet end of the spectrum. On the 
contrary, for the Black Mountain stock, in which the adults are relatively 
dark in color, the juveniles do not differ from the adults significantly in the 
readings at the red end of the spectrum, but-their readings at the blue—violet 
end of the spectrum are significantly higher, indicating a paler shade and a 
grayer hue. 

The Curtis Palms juvenile mice have the palest dorsal stripes of the 
five stocks for which juvenile specimens are available. Their mean tint 
photometer readings are significantly higher for every color screen than 
those of any other stock (Table IV). The three stocks from Pima Canyon, 
Tumamoce Hill, and La Jolla form a group intermediate in shade of juvenile 
pelage. These intermediate stocks do not differ significantly from one an- 
other in tint photometer readings, except that the Pima Canyon stock sig- 
nificantly exceeds the La Jolla stock for the green and blue—violet screens. 
The juveniles of the Black Mountain stock are the darkest of all in tone of 
the dorsal stripe. Their mean tint photometer readings are significantly 
lower than those of any other stock for red and for peacock blue, but for 
yellow, green, and blue—violet they do not differ by a significant amount 
from the La Jolla and Tumamoe Hill juveniles. : 

The Curtis Palms stock, which has relatively pale adult pelage color, also 
has relatively pale juvenile pelage. Likewise, the Black Mountain stock, 
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which has relatively dark adult pelage color, has also relatively dark juvenile 
color. The stocks from Pima Canyon and Tumamoce Hill, which are some- 
what intermediate among the stocks in tone of adult pelage, are also some- 
what intermediate in tone of juvenile pelage. On the other hand, the La 
Jolla mice, which are moderately dark in tone of the adult dorsal stripe, are 
not very different in tone of juvenile pelage from the intermediate stocks 
from Pima Canyon and Tumamoc Hill. 

It is evident then that there is a general tendency for stocks with pale- 
colored adult pelage to have the juvenile pelage also relatively pale, and for 
stocks with dark-colored adult pelage to have dark juvenile pelage. There 
is, however, not an exact correlation in shade of color between the adult and 
juvenile pelages. 

PECTORAL SPOTS 


The spots or tinges of buff which sometimes occur in the pectoral region 
on the undersurface of the cactus-mouse have been proved by Clark (1938: 
79-80) to be inherited essentially as a simple Mendelian recessive. 

The occurrence of these small pectoral spots is difficult to detect in the 
specimens prepared in the usual manner for flat skins, because the ventral 
incision passes directly through the pectoral region, and the edges of the cut 
skin in drying curl slightly, perhaps concealing the small spot or tinge of 
color. Nevertheless, it seems worth while to record the distribution of pec- 
toral spots so far as they can be detected in the specimens of cactus-mice at 
hand. 

The dark-colored male, No. 11214, from the Malpais at Carrizozo has a 
conspicuous pectoral buff spot. On the other hand I have been unable to 
find pectoral spots on any of the specimens of the inbred Carrizozo stock. 
The F, hybrids between the male No. 11214 and females of the inbred Carri- 
zozo stock likewise fail to exhibit pectoral spots. Furthermore, no spots 
appear among the backerosses of these F; hybrids to the inbred Carrizozo 
stock. On the contrary, among the backcrosses of the F, hybrids to their 
father, No. 11214, sixteen specimens have a more or less conspicuous pectoral 
spot, and only four lack the spot. These observations support the conten- 
tion of Clark that the pectoral spot is recessive in inheritance. 

Pectoral buff spots occur also among the mice from Black Mountain. 
Most of the specimens of the La Jolla stock have obvious spots. Clark has 
already noted that a part of the mice from Papago Tanks carry pectoral 
spots. Very small spots occur on two out of twenty-six specimens of the 
stock from the Pinacate Lava in Arizona. On the contrary, none of the 
pale-colored mice assigned to the subspecies eremicus seem to have ‘pectoral 
spots. 

In general, then, pectoral spots are absent from the pale-colored stocks, 
but occur on at least a part of the mice of the dark-colored stocks. 
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INHERITANCE OF PELAGE COLOR 


The cactus-mice of the inbred Carrizozo stock are, as has already been 
stated, relatively pale in pelage color, although they are not nearly so pale 
as are the mice of the same species from the Colorado Desert. There has 
been available also for breeding a single dark-colored male, No. 11214, taken 
by Benson near the same place on the Tularosa Malpais where Bradt secured 
the pair which became the parents of the inbred Carrizozo stock. 

The main difference in color between No. 11214 and the mice of the 
inbred Carrizozo stock is in the subterminal colored bands on the hairs of 
the sides and dorsal stripe. These bands of the mice of the inbred stock are 
wide and are a rich yellow buff. On No. 11214 these bands are, on the con- 
trary, narrow and are much duller in tone. The difference is well demon- 
strated by the tint photometer readings of the dorsal stripe through the red 
color screen; No. 11214 has a reading of eight units, while fifty-seven speci- 
mens of the inbred line average 13.60 + 0.33 units. 

The pair of field-caught mice which gave rise to the inbred Carrizozo 
stock were both moderately bright yellow buff in color on the sides and were 
darker on the dorsal stripe. All descendants of this pair also are mod- 
erately bright in color. There is some variation in tone of pelage color 
among the several individuals of the Carrizozo inbred stock, but the total 
variability is rather small, and none of the specimens of this inbred stock is 
nearly as dark in color as is No. 11214. 

Matings between the dark-colored No. 11214 and several of the rather 
pale-colored females of the inbred Carrizozo stock produced F, offspring of 
an intermediate dull color tone. The mean tint photometer readings for 
red of the dorsal stripe for ten F; mice is 10.37 + 0.25 units. None is as 
dark in color as is the father, and only a few are as pale in color as are the 
darker-colored specimens of the inbred Carrizozo stock. 

The forty-seven backcross offspring produced by mating the F offspring 
with members of the inbred Carrizozo stock approach the inbred Carrizozo 
stock closely in pelage color, but are duller. None of these backeross speci- 
mens are as bright in color as are many of the inbred Carrizozo specimens. 
Neither are any of these backcross specimens as dark in color as the dark- 
colored grandfather, No. 11214. In general the amount of variability among 
these backcross individuals is relatively small. 

The twenty backcross offspring produced by mating F, females back to 
their dark-colored father are much darker in pelage color, both on the dorsal 
stripe and on the side of the body, than are those of the reciprocal type of 
backeross. There is also relatively little variability in color tone among 
these backcross specimens. Several of them are nearly identical tomy eye 
in tone of pelage color with their father and grandfather, but no backcross 
specimen is certainly darker. One or two of the brightest colored. of the 
backeross specimens closely match in tone of pelage color the darkest colored 
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of the inbred Carrizozo specimens, but none is as bright colored as are most 
of the inbred Carrizozo specimens. 

A number of the backcross specimens of both types have been poorly 
prepared, and the tint photometer readings of the skins of these are difficult 
to take accurately. Their readings are not fully comparable with the read- 
ings of the other better-prepared specimens, and therefore no table giving 
the readings of these specimens has been prepared. Tint photometer read- 
ings of the backcross specimens have been taken, however, and they support 
the conclusions arrived at from a general inspection of the specimens. 

The above-described F, and backcross mice indicate strongly that the 
dark pelage color of the dark-colored Carrizozo male, No. 11214, is inherited 
in a blending manner. The color of the F, mice is generally intermediate 
between that of their father and that of the inbred Carrizozo stock. No F, 
generation was reared. In the backcrosses the offspring are in general inter- 
mediate in color tone between their parents. There is no evidence of segre- 
gation into color types in the F, generation nor in the backcrosses. The 
amount of variability in all these generations is relatively small, and none 
of the backcross offspring are darker or paler in color than their parents. 
It is indicated, therefore, that in these Carrizozo Malpais cactus-mice pelage 
color is inherited in a blending manner, without obvious dominance. 


TAXONOMIC RELATIONSHIPS 


The stocks from Thousand Palms Canyon and from Curtis Palms must 
be assigned because of their pale pelage colors to the subspecies eremicus 
(Baird), of which the type locality is Old Fort Yuma, California, on the 
Colorado River opposite Yuma, Arizona. Thousand Palms Canyon and 
Curtis Palms are both situated in the Colorado Desert, near Indio, Cali- 
fornia. These two stocks from the Colorado Desert in California both have 
significantly higher means for the tint photometer readings of the side of 
the body than those of any other stock here compared. For the dorsal stripe, 
however, the tint photometer readings of neither of these two stocks, except 
the Curtis Palms stock for peacock blue, significantly exceed those of the 
Tinajas Altas stock. . 

Many of the measurements of the Curtis Palms mice average large, and 
if there was only this one stock of the subspecies eremicus available one 
might be misled into assuming large size in certain dimensions to be char- 
acteristic of the subspecies. Most of the measurements of the Thousand 
Palms Canyon mice are, however, intermediate to medium small in size 
among the twelve stocks here compared. The differences in body dimen- 
sions between the Thousand Palms Canyon and Curtis Palms local popula- 
tions of the cactus-mouse are actually statistically significant for all mea- 
surements of body and skeleton, excepting only ear length and bullar width 
of skull. On the other hand, these two California stocks do not differ signifi- 
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cantly from one another in tint photometer readings for any color screen 
either of the dorsal stripe or of the side of the body. | 

The differences in body dimensions here shown to characterize cactus- 
mouse populations occupying two closely adjacent localities in the Colorado 
Desert are an illustration of the same sort of local variation that has been 
described in the wood-mouse. In the wood-mouse, however, not only body 
dimensions but also pelage color has been demonstrated to vary consider- 
ably in local populations separated by only a few miles of unfavorable 
habitat (Dice, 1937: 17-20). The demonstrated occurrence in Peromyscus 
of local variation of considerable amplitude should make us quite cautious 
about assuming homogeneity in hereditary characters throughout wide- 
ranging races of animals. 

The pale-colored Tinajas Altas and Raven Butte stocks, which come from 
localities very close together in the desert of southwestern Arizona, are both 
assigned also to the subspecies eremicus. 

The stocks from Tortolita Mountains and from Pima Canyon must on 
the basis of color also be referred to the subspecies eremicus, although these 
mice are considerably darker in pelage color than the Thousand Palms Canyon 
and Curtis Palms mice (see Burt, 1938: 55). Both the Tortolita Mountains 
and Pima Canyon localities are near Tucson in south central Arizona. The 
Pima Canyon mice have significantly lower tint photometer readings on the 
dorsal stripe for all color screens than have the Tinajas Altas mice, but the 
two stocks do not differ significantly in color of the side of the body. The 
Tortolita Mountains mice compared to those from Tinajas Altas have sig- 
nificantly lower readings on the dorsal stripe for all colors except peacock 
blue, and on the side have significantly higher readings for all colors except 
blue—violet. The Tortolita Mountains mice do not differ significantly from 
the Pima Canyon mice in color of the dorsal stripe, but they significantly 
exceed the Pima Canyon mice in tint photometer readings of side color for 
all color screens. 

The average body and skeletal measurements of the four Arizona stocks 
of eremicus from Tinajas Altas, Raven Butte, Tortolita Mountains, and 
Pima Canyon vary from stock to stock. In certain measurements one of _ 
these stocks may have a mean not significantly different from that of the 
largest of all our stocks, while another stock of the group may have a rela- 
tively small mean. There are important statistical differences for certain 
measurements between the means of some of these stocks, but no important 
trend is evident. 

The La Jolla mice may be assumed to represent the subspecies frater- 
culus (Miller), of which the type locality, Dulzura, is in the same county, 
San Diego, as is La Jolla. The tone of pelage color of the La Jolla stock is 
dark. In color of the side its tint photometer readings are, however, not 
significantly different from those of the Papago Tanks stock. Its readings 
differ significantly from those of the Black Mountain stock only for red and 
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for yellow. In color of the dorsal stripe the readings for the La Jolla stock 
are significantly higher than those for the Black Mountain stock and do not 
differ significantly from those of the Papago Tanks stock. The La Jolla 
stock is characterized by the presence in some individuals of a pronounced 
pectoral buff spot. 

In body size the La Jolla stock is significantly smaller in every body and 
skeletal measurement than any other stock, except for tail length and ear 
length, in both of which only the Carrizozo stock is significantly smaller. 
Osgood (1909: 243) states that fraterculus has a somewhat longer tail than 
eremicus. This is not true for the stocks here described, for the La Jolla 
mice do not differ significantly in tail length from the mice from Raven 
Butte, Tumamoe Hill, Tortolita Mountains, Thousand Palms Canyon, or 
Pima Canyon, and they average significantly smaller in tail length than 
those from Tinajas Altas and Curtis Palms. 

The Papago Tanks mice are typical of the subspecies papagensis Gold- 
man (1917: 110-11) of which the type locality is the Pinacate Mountains, 
Sonora. The mice of this stock are rather dark in color. In tint photometer 
readings of the dorsal stripe only the Black Mountain mice have signifi- 
cantly lower means. In readings of side color the Papago Tanks mice fall 
in the same group as those from La Jolla and Black Mountain. Neither of 
these two other stocks have significantly lower readings for side color, except 
for red and for yellow, in which color screens the Black Mountain stock has 
readings which are significantly below those of the Papago Tanks stock. 

In body dimensions the Papago Tanks mice rank among the largest of 
our stocks in tail length. In ear length they are significantly exceeded only 
by the Tinajas Altas mice, and in bullar width of skull only by the Pinacate 
Lava mice. In other measurements they are intermediate among the stocks. 

The Pinacate Lava mice from the northern extension of this lava bed 
into southern Arizona are in pelage color somewhat intermediate between 
the dark color of papagensis exhibited by the Papago Tanks mice and the 
pale colors of the several stocks of eremicus. In general, however, the color 
tone of the Pinacate Lava mice is closer to that of papagensis, and on the 
basis of color they are, therefore, assigned to that subspecies. In body di- 
mensions the Pinacate Lava mice average large, and in condylo-premaxillary 
skull length, condylo-zygomatie distance, and bullar width of skull they 
significantly exceed all the other stocks. 

The Black Mountain mice belong to the subspecies pullus (Blossom, 
1983: 3-4), which is restricted to this butte of black lava. These mice are 
the darkest in color of all our stocks. For color of the side of the body they 
fall in the group of stocks having the lowest tint photometer readings, and 
for the dorsal stripe they have significantly lower readings, except for one 
color screen, than any other stock. In body and skeletal measurements the 
Black Mountain stock averages mostly intermediate among the stocks. How- 
ever, in tail length it does not differ significantly from the largest stocks ; in 
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ear length only the inbred Carrizozo stock is significantly smaller; and in 
mandibular length only the La Jolla stock is significantly shorter. 

The mice from Tumamoc Hill average considerably darker in tone of 
pelage color than does eremicus from Pima Canyon. Nevertheless, the 
Tumamoc Hill mice are not nearly as dark as are the mice of the dark-colored 
races pullus, papagensis, or fraterculus. Furthermore, the Tumamoe Hill 
mice are variable in color tone, and some of them match closely the average 
color of the Pima Canyon mice. The Tumamoce Hill mice are therefore, on 
the basis of color, somewhat hesitatingly assigned to the subspecies eremicus. 

The Tumamoce Hill mice average small in body dimensions. In body 
length, tail length, condylo-zygomatiec distance, and bullar width they are 
significantly exceeded by the Black Mountain mice. In all measurements 
except tail length, foot length, and femur length they are also significantly 
exceeded by all the stocks unquestionably assigned to eremicus. 

The Carrizozo inbred mice are the descendants from a single pair of 
field-caught animals, and this stock therefore cannot well represent the vari- 
ability of the population of cactus-mice living on the Tularosa Malpais. The 
pelage color of this inbred stock is shown in another part of this paper to 
be considerably paler than is that of a dark-colored male from the same 
locality. Benson (1933: 38-39) has pointed out the considerable variability 
in the pelage color of the cactus-mice on this lava bed. I follow Benson in 
assigning these mice to the subspecies eremicus, but I would point out that 
even the pale-colored inbred stock of Carrizozo mice averages considerably 
darker than typical eremicus from the Colorado Desert. Their mean tint 
photometer readings both for the dorsal stripe and for the side are signifi- 
cantly lower for every color screen than those of the stocks from Thousand 
Palms Canyon, Curtis Palms, Tinajas Altas, Raven Butte, Tortolita Moun- 
tains, or Pima Canyon. 


DISCUSSION 


Of the twelve stocks of cactus-mice available for this study, the three 
from La Jolla, Papago Tanks, and Black Mountain show independent and 
closely parallel development of dark pelage color. 

The dark color of the La Jolla mice is correlated with the high humidity ~ 
of their coastal habitat. Here the vegetation is considerably more dense 
than in the more desert parts of the range of the species. The soil in the 
vicinity of La Jolla may, therefore, possibly contain more humus, and be 
accordingly darker in color than most of the soils of the Colorado and Sono- 
ran deserts where the pale-colored mice of this species live. No samples of 
surface soil from near La Jolla are, however, available to demonstrate that 
the soil at that place is relatively dark in color. <a 

Papago Tanks and Black Mountain are both located in deserts, and at 
both of these places the mice live on very dark-colored lava rock. The dark 
colors of the cactus-mice at these localities are definitely correlated with the 
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dark colors of the rocks of their habitat. These dark-colored mice are in 
striking contrast to the pale-colored cactus-mice which live on desert moun- 
tains made up of pale-colored rocks. 

The lava butte of Black Mountain is separated by many miles from the 
black Pinacate lava bed, where Papago Tanks is located, and so far as is 
known none of the cactus-mice which occupy the intervening area are black- 
ish in color. It seems certain, therefore, that dark-colored pelage has origi- 
nated independently on the black rocks of Black Mountain and on the black 
rocks of the Pinacate Lava. 

Tendencies toward dark coloration are also evident in two others of our 
stocks, those from Tumamoe Hill and from Carrizozo. Both of these stocks 
were taken also on areas of very dark-colored lava. 

The Tumamoe Hill mice are in general intermediate in color tone between 
pullus of Black Mountain and eremicus as represented by the stocks from 
Pima Canyon and from Tortolita Mountains. The Tumamoc Hill mice are, 
moreover, variable in pelage color, and some individuals are rather dark. 
The lava of Tumamoc Hill is very dark in color tone, though it is not as dark 
as the lava of Black Mountain (Table V). 

Although Tumamoe Hill is intermediate in geographical position between 
Black Mountain and Pima Canyon I doubt very much if the intermediate 
colors of the Tumamoce Hill mice indicate an intermediate position in respect 
to hereditary characters. On the contrary, it seems more probable that the 
moderately dark colors of the Tumamoce Hill mice represent a trend toward 
dark pelage colors largely independent of the development of dark colors by 
the mice of Black Mountain. It is possible that some of the hereditary 
factors producing dark pelage colors on Black Mountain may also be present 
on Tumamoce Hill, for the relatively short distance of ten miles between 
the two places should allow occasional interchange of mice and therefore of 
hereditary factors. 

The two populations of cactus-mice on Black Mountain and Tumamoe 
Hill, respectively, must nevertheless be largely independent in their evolu- 
tionary tendencies. The tendency for dark colors to occur in the two places 


‘argues more for similarity in environmental effects than for similarity in 


genetic constitution. 

The failure of a distinctly dark race of these mice to have developed on 
Tumamoce Hill is most probably due to the incomplete isolation of this lava 
butte. With continuous interbreeding possible with the mice living on the 
paler-colored rocks of the adjacent Tucson Mountains the tendency for the 
development of a dark-colored race on Tumamoe Hill must be constantly 
opposed. Black Mountain, on the contrary, is completely isolated by the 
surrounding desert sands from any pale-colored rocks, and under this isola- 
tion a dark-colored race of cactus-mouse has been produced. 

The cactus-mice of the Tularosa Malpais have already been described by 
Benson (1933: 88-42) as somewhat variable in pelage color. One male from 
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Carrizozo sent to me by Benson and discussed elsewhere in this report was 
decidedly dark in color. It is evident, therefore, that on the Tularosa Mal- 
pais there is a trend for the cactus-mouse to develop a dark-colored race. 
Several other species of rodents have already produced well-marked, black- 
ish-colored races on this Malpais. No certain explanation can be given as 
to why the Malpais cactus-mouse does not average as dark in pelage color as 
do the Malpais races of Citellus grammurus, Perognathus intermedius, Pero- 
myscus nasutus, and Neotoma albigula. Possibly the barriers to interbreed- 
ing with pale-colored populations in the surrounding areas are more effective 
for these other species than for the cactus-mouse. 

There is not much difference in average tone of pelage color between the 
dark-colored races fraterculus, papagensis, and pullus, or even between these 
and some of the darker-colored specimens of cactus-mice from the Malpais at 
Carrizozo or from the black rocks of Tumamoe Hill. To my eye a number of 
the specimens of La Jolla fraterculus show a slightly richer, glossier black on 
the dorsal stripe than does the average of the other dark-colored stocks. 
Specimens of the Papago Tanks papagensis appear slightly less black on the 
dorsal stripe than do those from La Jolla, but the tawny color of the sides 
seems to average slightly richer. These apparent differences are, however, 
not supported by the tint photometer readings. The Black Mountain pullus 
appears to be slightly duller in color both on the dorsal stripe and on the 
side of the body than the stocks from La Jolla or Papago Tanks, and these 
differences are corroborated by the tint photometer readings. The darkest 
colored specimens from the Malpais at Carrizozo are very similar to many of 
the specimens of pullus from Black Mountain, and many of the darker-colored 
specimens from Tumamoe Hill are indistinguishable from specimens of 
pullus. The differences in color tone between these several stocks of dark- 
colored cactus-mice are actually so slight that few individual specimens could 
be correctly identified to subspecies if the locality of their origin were 
unknown. 

The tendency of the cactus-mouse to match in tone of pelage color on its 
upper surface the soil color of its habitat supports the previous conclusion 
of Blossom and myself (Dice and Blossom, 1937: 106-8) in regard to desert 
rodents in general. 

The trend toward correlation between the pelage color of the cactus-mouse 
and the soil color of its habitat is well illustrated in Table V, where the tint 
photometer readings of these colors are directly compared. The readings for 
all the color screens follow the same general trend, and therefore in the table 
only the mean readings through the red screen are given. The readings for 
soil colors are from Dice and Blossom (1937: 82). The stocks are arranged 
in the table in order of magnitude of mean readings of the adults for red of 
the dorsal stripe. It will be noted that the magnitudes of the mean readings 
for soil color follow roughly the same order as those for pelage color, though 
there are many minor discrepancies. 
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TABLE V 
PELAGE COLOR OF PHROMYSOUS HREMICUS COMPARED WITH THE SOIL COLOR 
Means of tint photometer readings for red 


Juveniles | ; 
Stock 1-year age class uveniles aecfennaci 


Dorsal stripe Side Dorsal stripe | 
Thousand Palms Canyon ..... 17.40 BB:80)a 9 Bids ee soe ecm em geen see 
Curtis Palms =] ae eneseeree 17.23 34.17 12.505 ~ || | eee 
Ting jas ALAS asc coareete 17.02 D2 i ee etenes 43.33 
Raven. Buttessewis oan 15.94 DTS. || eens 14.35 
Tortolita Mountains 15.32 DAL = Ne arrestee 43.04 
PimagsCanyonecscqesame ae 14.79 28.04 9.68 36.53 
CarvizoZ0, INDE ....cccsecseeeeeeen 13.60 21.25.) ies 10.33 
Pinacate Lava in Arizona ..... 13.58 23.88 eee 13.25 
TOMATO Ce EU eepepeseent nee: 12.36 22.35 9.33 15.75 
TiS OL ager es Memon ete 9.03 16.81 98°" PM eae 
Papagoml anks ananassae Hl 8.59 164le> seat 16.71 
Black Mountain ..u......cccscccni 7.61 15.01 7.83 10.63 


The palest in pelage color of our stocks of cactus-mice are those from 
Thousand Palms Canyon and from Curtis Palms in the Colorado Desert of 
California. No soil samples are available from these localities, and therefore 
nothing can be said about the color of the soil at these two stations. 

Next palest in pelage color are the stocks from Tinajas Altas and from 
Raven Butte in the Gila Desert of southwestern Arizona. The Tinajas Altas 
Mountains, from which the Tinajas Altas stock was secured, have prevailingly 
pale-colored rocks, but Raven Butte, which is attached to the northern end of 
these mountains, is composed of dark-colored lava. 

The failure of the small mammals living on Raven Butte to develop dark 
pelage colors corresponding to the color of the rocks of their habitat has been 
explained as being due to the lack of any barrier to distribution between the 
butte and the mountains (Dice and Blossom, 1937: 112-13). With constant 
interbreeding between the animals on the small lava butte and on the larger 

mass of pale-colored rocks of the Tinajas Altas Mountains a local population 
characterized by dark color would have little chance to become established 
on the butte. 

Actually there is a slight difference in pelage color between the Tinajas 
Altas and Raven Butte stocks. The mean tint photometer readings of side 
color are lower for the Raven Butte stock than for the Tinajas Altas stock 
for all color screens except red, but none of the differences are of statistical 
significance. In readings of the dorsal stripe, however, the Raven Butte mice 
have significantly lower means than the Tinajas Altas stock for all color 
sereens except red, where the difference is 1.08 + 0.40 units. The generally 
darker colors of the cactus-mice from Raven Butte may indicate possibly a 
slight trend of this population toward dark pelage color. 


VARIATION IN THE CACTUS MOUSE 23 


The rocks at the Tortolita Mountains and Pima Canyon stations are some- 
what pale, and the mice likewise are rather pale in pelage color. 

There is, of course, no exact correlation between the shade of pelage color 
of the mouse and the shade of color of the soil at any locality. This would be 
impossible because the mouse is not the same color all over. The underparts 
of the cactus-mouse are white or whitish in color, the dorsal stripe is much 
darker, whereas the sides of the body are less dark and are more richly colored 
than the dorsal stripe. 

Some of the adults of the dark-colored stocks of mice have mean readings 
for red on the dorsal stripe which are less than the mean readings for the 
rocks on which they live (Table V). The pale-colored stocks also have mean 
readings which are less than those of the soils of their habitats. On the con- 
trary, some of the stocks of intermediate shade of color have for the dorsal 
stripe nearly the same mean tint photometer readings as the rocks of their 
habitat. 

The mean tint photometer readings of the side of the body for the adults 
of the dark-colored and intermediate-colored stocks are all higher than those 
of the rocks of their habitats. On the contrary, the pale-colored stocks from 
the Tortolita Mountains, Pima Canyon, and Tinajas Altas all have mean 
readings for side color which are somewhat below those of the rocks of their 
stations. 

Notwithstanding the lack of precise agreement between the shade of pelage 
color of the mice and the shade of rock color in their habitat, it is obvious that 
there is a general trend for the mice living on pale-colored rocks to be rela- 
tively pale in pelage color, whereas those which live on dark-colored lavas 
are relatively dark in color. 

Juvenile cactus-mice, like the adults, show-a tendency toward a correla- 
tion between the shade of their pelage color and the shade of color of the soil 
of their habitat. Young mice from mountains made up of pale-colored rocks 
are in general paler in coat color than mice of the same age from dark-colored 
lavas. The juvenile mice, however, differ less from stock to stock than do 
the adults. The juvenile mice of all the stocks from which there are speci- 
mens available, are darker on the dorsal stripe than is the surface soil of their 
habitat. This is shown by lower average tint photometer readings. 

The similar trend in pelage colors exhibited by both the young mice and 
the adults from each locality indicates that some similar environmental pres- 
sure is affecting both. As shown in a previous section the young mice tend 
not to be so extremely colored as the adults. Young of dark-colored stocks 
are less dark than the mature animals of the same stocks, but young animals 
of pale-colored stocks are less pale than the adults. The young mice, there- 
fore, might be said to be more generalized than the fully grown animals. 

The differences in pelage color which are exhibited by different individuals 


and stocks of the cactus-mouse are at least in considerable part inherited. 


The mice which are born and reared in the laboratory exhibit the same general 
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color type as is shown by specimens collected at the field station where their 
parents were secured. Pale-colored and dark-colored stocks reared side by 
side in the same laboratory do not seem to approach each other in color even 
after a number of generations. 

Some evidence has been presented earlier in this paper to show that in the 
cactus-mice from the Tularosa Malpais at Carrizozo dark color and pale color 
are inherited in a blending fashion. Presumably this would indicate that 
multiple hereditary factors are responsible for at least part of the variability 
in pelage color shown by this stock. 

The several stocks of cactus-mice which are here compared exhibit impor- 
tant differences not only in coat color but also in body size and in body pro- 
portions. No certain correlation, however, can be demonstrated between any 
body dimension and any particular feature of the environment. 

The La Jolla mice from the coast of southern California average the 
smallest of all our stocks of cactus-mice. In every measurement except two 
the La Jolla stock is significantly smaller than every other stock. In tail 
length and ear length it averages small, but its means are significantly larger 
than those of the inbred Carrizozo stock, which has the shortest tail and ear of 
all the stocks. 

The mice of the inbred Carrizozo stock, from southern New Mexico, aver- 
age small in most body dimensions. In tail length and ear length this stock 
is significantly the smallest of all. In all other measurements except body 
length only the La Jolla mice are significantly smaller. In body length the 
Carrizozo mice rank low, but both the La Jolla and Tumamoce Hill stocks are 
significantly smaller. It is possible that the inbreeding which occurred in the 
Carrizozo stock may be responsible for part of the small size of these mice. 

The Tumamoc Hill mice rank with the inbred Carrizozo mice in small size. 
In all measurements except two this stock averages smallest or does not differ 
significantly from the smallest of the stocks remaining after excluding the La 
Jolla stock. Only in tail length and ear length are the Tumamoe Hill mice 
significantly larger than the Carrizozo mice, which have the shortest tails and 
. shortest ears of all. 

The La Jolla, Carrizozo, and Tumamoce Hill stocks, which are relatively 
small in body dimensions, all show at least some tendency toward dark pelage 
color. A possible correlation between dark-colored pelage and small body 
dimensions might therefore be suspected. However, the Black Mountain and 
Papago Tanks stocks, which are both decidedly dark in color, are intermediate 
among the stocks in body dimensions. Also, the dark-colored stock from the 
Pinacate Lava in Arizona is relatively very large in body size. In every 
measurement, except ear length, the Pinacate Lava mice average largest or 
do not differ significantly from the largest. In ear length they are signifi- 
cantly exceeded by the Raven Butte and Tinajas Altas stocks. 

Of the pale-colored stocks of mice the Curtis Palms mice average rela- 
tively large, but the Thousand Palms Canyon mice, which come from only a 
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short distance away and so far as is known from a similar environment, 
average intermediate to medium small in size. 

It seems unlikely, therefore, that there is any correlation between pelage 
color and body dimensions in the cactus-mouse. Nor is there any known 
feature of the habitat which is correlated with the body size of these animals. 

All the stocks of cactus-mice exhibit some variability in pelage color and 
in body dimensions, and the mice from Tumamoe Hill and from the Tularosa 
Malpais near Carrizozo have been shown to be exceptionally variable in pelage 
eolor. On Black Mountain also the mice are rather variable in color tone 
(Blossom, 1933: 3-4). It has further been demonstrated in a previous sec- 
tion of this report that in the mice from the Tularosa Malpais at least part of 
the dark and pale pelage colors are inherited. In this situation therefore, and 
presumably on the other lava beds, hereditary differences, exhibited by pale- 
colored and by dark-colored individuals, are present in the populations. If 
natural selection favoring dark-colored mice is in operation on these dark- 
colored lavas the theoretical result should be a trend toward the production 
of local dark-colored races. Whether or not natural selection is the respon- 
sible agent there does seem to be definite tendency for dark-colored local races 
to occur on each isolated area of blackish lava. 

Small variations in bodily dimensions seem, on the other hand, not to be 
of very great importance for these mice. It will be noted, however, that 
although many of the differences in measurements between the stocks are 
statistically significant none of the stocks are exceptionally large nor excep- 
tionally small in any dimension. They all have about the same general body 
size and the same general body proportions. It is possible that, for example, 
a tail twice as long or only half as long as the average might handicap the 
individual possessing it, while a difference of 10 per cent in tail length could 
be compensated for by the agility of the animal. I do not know if this be 
true, but I strongly suspect it. 

The general habits of the cactus-mouse are probably similar over most of 
its range in the desert. The habitat which, except possibly in soil color, is 
most distinct to my eyes from the others represented in this report is that at 
La Jolla. Here there is a much heavier growth of vegetation than in the in- 
terior deserts. It will be noted that the La Jolla mice are small in size; but 
it seems likely that the small size of the mice of the La Jolla stock is nothing 
more than a local variation. 

At least part of the variability in body dimensions which occurs within 
each population of cactus-mice and also part of the differences between stocks 
must be due to inherited factors. We must assume, therefore, that for the 
area covered by this study, so long as no body dimension becomes too ex- 
tremely large or too extremely small, selection for size either is not in opera- 
tion or is at least not very rigorous. jee 
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SUMMARY 


Females of the cactus-mouse, Peromyscus eremicus, for the three stocks of 
which the sexes were compared, average larger than males in every dimension 
of body and skeleton and the differences are of statistical significance for body 
length, ear length, length of mandible, and bullar width of skull. Females 
also average slightly paler in pelage color than do the males, as shown by 
higher average tint photometer readings, but the difference in readings 
between the sexes are statistically significant only for a few of the color 
sereens. 

Local populations of these mice living only short distances apart and 
under similar ecological conditions may have considerable differences in 
average body dimensions. 

The pelage colors of juvenile cactus-mice vary less from stock to stock 
than do the colors of the adults. The juvenile pelage of stocks with dark- 
colored adult pelage, however, tends to be darker than the juvenile pelage 
of stocks with light-colored adult pelage. 

Buff-colored spots occur more frequently on the pectoral regions of cactus- 
mice with dark-colored pelage than on those with pale-colored pelage. 

Dark pelage color and pale pelage color seem to be inherited in a blending 
manner in the cactus-mouse living on the Tularosa Malpais of southern 
New Mexico. 

Dark pelage color has evolved in the cactus-mouse apparently indepen- 
dently on the coast of southern California, on the Pinacate Lava of north- 
western Sonora, and on Black Mountain in southern Arizona. On some other 
dark-colored lavas in Arizona and New Mexico a few of the cactus-mice are 
dark in color, perhaps indicating incipient dark-colored races. 

There is a general trend for the pelage color of the cactus-mouse to match 
the color of the soil of its habitat. On the other hand, none of the variations 
in body dimensions in these mice have an obvious adaptive relationship. 
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